The susceptibility of membrane vesicles to interaction with ethanol.
The susceptibility of membranes to interaction with ethanol is an important consideration in the further understanding of the ethanol-membrane interaction. Interaction of membrane vesicles, including passive diffusion of ethanol across membranes, leakage of internal molecules out of membranes and membrane-membrane interaction, were examined systematically using two populations of fluorescent probe-encapsulated phospholipid bilayer vesicles, each prepared with 1,2-dimyristoyl phosphatidylcholine, cholesterol and a fluorescent probe. Fluorescence quenching experiments with these vesicles were performed in a medium containing a wide range of ethanol concentrations (0.30-3.5 M). In the presence of a lower concentration of ethanol in the external medium, passive diffusion of ethanol across membrane vesicles occurred. This was demonstrated by an interaction of ethanol with the encapsulated fluorescence probe molecules inside the vesicles, resulting in an increase in the fluorescence intensity and a shift of the fluorescence emission spectrum to a shorter wavelength. While, in the presence of a higher concentration of ethanol in the external medium, a strong perturbation of lipid bilayers by ethanol was found, leading to an over expansion of membranes and consequently causing the membrane leakage. As a result of this, the initially encapsulated probe molecules leaked out of the vesicles so as to interact with the other probe molecules in the external medium. Consequently, fluorescence quenching was observed. Moreover, studies of the mixture of two populations of fluorescence probe-encapsulated membrane vesicles revealed that ethanol acted on individual membranes and did not promote membrane-membrane interactions. The implication of the present results to the alcohol-mediated expansion of membranes is discussed.